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Questions [54%)]
Please answer the following questions briefly and justify your answer.

1. [16%] Strategy and Forecast: (a) What's the focused issues in long-term, intermediate, and short-term
production strategy, respective? (b) In your opinion, which one (long-, intermediate, short-) strategy is the
most importance? Why? (c) What's the object or item you would like to forecast in long-term, intermediate,
and short-term decision, respective? (d) What's the forecasting technique commonly used for each of these
time horizons, respective? And Why?

2. [18%]) Aggregate Production Planning (APP) and Master Production Schedule (MPS): (a) What's APP?
What's the difference between APP and MPS? (b) What's chase strategy? What's Level strategy? (c) Give
a comparison of pros, cons, and applicable condition between chase strategy and level strategy. (d) Is it
true that aggregate forecast is more accurate than forecast of the associated individual item? Why? Please
justify your answer.

3. [20%] Production and Lean Manufacturing: (a) Give a comparison of pros, cons, and applicable condition
among make-to-stock (MTS), make-to-order (MTO), assemble-to-order (ATO), and make-to-forecast
(MTF). (b) Is it true that reducing the batch size can reduce the production lead time? Why? (c) In fact, the
small-batch-size production may cause the loss of frequent setup and changeover. When or in what
condition you don’t suggest small-batch-size production.

Numerical Problem and Analysis [46%)
Please answer the following numerical questions and show all your work “in detail”.

4. [18%] Queueing Theory
NCKU hospital gives a diagnosis-and-treatment to patient infected with dengue fever at an average of 14
patients per day (24 hours) following Poisson distribution. The doctor group in NCKU hospital requires an
average of 0.5 hour fo diagnose and treat one patient with a service time following exponential distribution.
Assume there is only one doctor group with working 8 hours per day. The queueing line is infinite.

(a) [3%] What is the doctor group’s mean diagnosis-and-treatment (service) rate per day?

(b) [3%] What's the probability of the empty NCKU hospital? |

(c) [3%] What's the average number of patients in queue (waiting for service)?

(d) [3%] What's the average waiting time of patient in queue (waiting for service)?

(e) [6%] A patient will leave if waiting for 10 minutes, what's the patient arrival rate you suggest?
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5. [14%] Newsboy Problem
NCKU souvenir store is celebrating the NCKU 84th anniversary and planning to sell a “special
souvenir’ with limited quantity in anniversary-week. The selling price is NTD$250 and the cost is
NTD$80 for each item. The item, if not sold, can be returned to the supplier who will refund the store
NTD$40 for each item (i.e., salvage value). Assume the customer demand follows the normal
distribution with mean 400 sets and standard deviation 100 sets.

(a) [§%] What's the optimal order quantity to NCKU souvenir store? (see distribution table in Appendix)

(b) [3%] According to (a), what's the probability of shortage?

(c) [6%] If supplier offers a discounted cost NTD$70 per item with order quantity farger than 500, what’s the

optimal order quantity? '

6. [14%] Forecast Problem .
NCKU fast food store sells hamburger to students. Assume only one identical hamburger. Suppose that the
demand history of hamburger for the past eight weeks is given as following table.

Week Demand Week | Demand
(100 units) (100 units)
1 13 5 21
2 27 6 33
3 39 7 47
4 25 8 31

(a) [4%] Use 2-period and 4-pericd moving average forecasting demand in 9th week, respectively.

(b) {4%] In N-period moving average, what's the different effect given a larger number N and a smaller N?

(c) [6%] For a linear regression model by ordinary least squares (OLS), does high correlation between
independent variable and dependent variable imply cause-effect relation? If no, why? what's other |

necessary condition of cause-effect relation?
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Appendix- Standard Normal Distribution Table
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